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Summary

This annual report represents preformulation and

formulation studies conducted in the third year of this

contract on the following drugs:

WR6026.2HCl

WR171,669'HCl

WRl42,490 gCl

WRI80,409 H3 PO4

This work consists of stability studies and lipobom

development work on WR6026.2HC1; development of a high

pressure liquid chromatographic assay for WRlS0,409.H 3 PO4

in blood; production of placebo tablets of WR142,490.HCl

and placebo capsules of WR171,669.HCl; and production and

quality control reports on WR6026.2EC1 placebo, one mg

and five mg capsules.

, ?6
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Sum ry

"I/This quarterly report contains further studies on the

development of a liposomal drug delivery system for WR6026.2HCl.

These studies include further investigations on improving

entrapment efficiency and reproducibility, release of entrapped

WR6026.2HCl from negative and neutral liposomes and scale-up

of liposome batch size.

*t.÷
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Introduction

Liposome development studies have centerel on further

methods to optimize entrapment efficiency, investigating the

leakage characteristics of washed liposomes, and scaling up

the batch size of liposomes produced. All wor!h hae employed

WR6026.2HCl as the drug entrapped with. UV spectzal assay for

measuring entrapment.

Experimental

The methodb for preparing liposomes have been presented

in our previous reports (See Annual Report dated July 1981) as

well as methods for assaying entrapment. It was considered

worthwhile to briefly review them for the sake of completeness.

Liposomes are prepared by depositing dipalmitoylphosphatidyl

choline (DPPC) and cholesterol on the wall of a round bottom

flask from a chloroform solution with a vacuum rotary evaporator

with gentle herating (<40 0 C). The usual molar ratio of DPPC

and cholesterol is 4:3 and other additives like dicetylphosphate

(DCP) and a-tocopherol (Vit. E) are .'*en added in much

lower molar ratios (i.e. less than 1 part to 7 parts lipid).

The chloroform is completely removed from the lipid layer in

a vacuum desiccator. The lipid is then swollen into liposomes

by gently shaking the lipid-cotted flask in a water bath at

40 0 C with a swelling solution of WR6026.2HCl at a particular

concetration. Swelling may require from less than an hour

to overnight to remove all of the lipid from the flask wall.

Other swelling techniques to speed the process employing

glass beads and ultrasonification have met with varying

success.
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Once the liposomes are swollen, the entire dispersion

can be assayed for drug content (entrapped and unentrapped)

by removing an aliquot (usually 0.. ml) and dissolving the

ernlre contents in isopropanol and then reading the absorbance

for this isopropanol solution adjus'ed to be acidic with HCI

at 289 rm (e = 20,251) on a Pye-Unicam 8100 spectrophotometer.

This total dispersion assay allows correction for volume

changes due to lipid incorporation and/or evaporation during

the swelling process.

To measure entrapment, an aliquot of the dispersion

(0.1 - 1.0 ml) is centrifuged and washed three times with

normal s,-liin, or appropriate dilutions of normal saline with

r, centzifugation after each washing. The decanted swelling

solution and washings are pooled, adjusted to pH2 with HCl

and then its absorbance is measured at 262 na (c u 17,548).

The assay of the pooled washing solutions and decanted

swelling solution gives a measure of entrapped drug by

taking the difference from the total dispersion assay. This

is not as accurate an assessment of entrapment as direct

assay of the washed liposomes.

Direct assay of the washed liposomes is obtained by

dissolving them in isopropanol and adding a drop of con-

centrated HCI 4ith (V analysis at 289 nm as with the total

dispersion assay. The value so obtained foL entrapment is

used in our report for the entrapment efficiency assessment.
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' Further Entrapment Studies

As a continuation of entrapment efficiency studies

discussed previously (see Annual Report dated July 1981) we

5., investigated using a 1 mg/ml concentration of WR6026 for

swelling. At 5 mg/mi and 10 mg/ml, it was shown that up to

20% could be entrapped in neutral liposomes by increasing the

lipid concentration (iCe., decreasing swelling solution volume).

At 1 mg/mi the lipid swells and is dispersed in approximately

10 minutes with gentle shaking ar.d no ultrasonification.

Direct assay of the washed liposomes gives an average entrap-

ment of 20.3% (19.6% and 22.0% for two samples).

The study at 5 mg/mi was repeated with WR6026 added to

the lipid solution rather than in the swelling solution.

For the neutral liposomes produced by swelling the lipid/drug

layer with distilled water an average entrapment of 20.35%

was obtained (two samples give 21.9% and 19.9%).

"To determine the reproducibility of entrapment when the

swelling volume is reduced by two-fold for a given amount of

lipid, a total of nine samples were prepared of negatively

charged (DCP-containing) liposomes swollen with a isotonic

WR6026 solution. Given below are the concentrations of

"entrapped WR6026

SSample # Entrapped Conc (ma/ml)

1 12.74
2 9.73
3 10.39
4 12.08
5 . 10.91
6 12.38
"7 11.99
. 12.33
9 17.65
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The results average around 12% entrapment with only one

sample (#9) falling outside a reasonable range around this

average.

Further confirmation that decreasing the swelling

volume would lead to a higher entrapped fraction of the

swelling solution was obtained by preparing identical neutral

lipid-coated flasks and swelling one with 1.5 ml and the

other wiith 3.0 ml of 104 mg/ml WR6026.. Direct assay of the

washed liposomes gave 1.86 mg/ml entrapped (1.93 mg/al and

1.79 mg/ml) for the 3 ml swelling volume while the 1.5 ml

swelling volume gave 3.36 mg/ml entrapped (3.19 mg/mi and

3.54 mg/ml). This study adds further confirmation to the

proposal that more concentrated lipid dispersions will

entrap a higher fraction of the swelling solution. We are

now determining the practical lower limit for the swelling

solution volume before the viscosity becomes too high to

disperse the lipid.

Since the lipid thickness on the flask wall appears to

be an important factor to efficient entrapment, we decided

to increase its area of coverage by the use of fine glass

beads. The beads were either 0.25-.3 =m or 0.1-.ll m in

diameter. It was hoped that incorporating 4 or 8 go of

these beads into the lipid solution would increase the area

over which the lipid was deposited upon evaporation and thus

improve reproducibility and/or degree of entrapment upon

swelling.

In practice the major problem with this method was that

the lipid caused the beads to clump together rather than
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staying dispersed ndividual beads. Upon swelling the

beads dispersed once the lipid was removed. Entrapment was

as high as 2.3% when 4 gm of 0.25-.3 m beads were used and

as low as 0.92% when 8 gm of 0.1-.ll mm beads were used. We

are exploring methods to individually spray coat Lhese glass

beads with lipid to explore this method further because

theoretically it should provide the surface area for deposition

required for preparation of large batches without requiring

flask size that are inconvenient for shaking or rotating on

iL.& flash evaporator.

Liposome Leakaoe Studies

Since the liposome entrapped drug will require shipping

and periods of storage before being used it was deemed

necessary to determine how fast entrapped drug would be

released from washed liposomes. To this end an aliquot of

washed neutral and negative liposomes was dispersed in 1.5

ml of normal saline and sealed in a dialysis bag (molecular

weight cut-off n 50,000). The dialysis bag was then shaken

in 40 ml of normal saline at room temperature. The normal

saline was replaced at various time intervals and assayed

for WR6026 content. After 25 hours the drug content remaining

inside the liposomes was determined by dissolving the contents

of the dialysis bag in isopropanol and assaying by the UV

method for drug content. Figure 1 and Table I show the

cumulative percent released for the negative and neutral

liposomes.
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Table I
Percent Release of WR6026

from Washed Liposomes

SamPle No. 2 hours 4 hour. 17 hours 25.5 hours

Negative 1 30.9 55.9 86.3 91.4
Lipodomes 2 38.6 63.7 87.7 91.9

Neutral 1 16.9 25.0 - 74.0
LiposomFs 2 20.0 35.1 - 82.2

Initially, it appears that th. negative liposome.

release drug faster than neutral liposomes. This is probably

due to the fact that the negative liposome. tend to be

3maller and stay better dispersed than the neutral liposomem.

Thus the apparent permeability differences between the two

are not due to intrinsic difference@ in wall permeability

but rather to other physical characteristics which affect

the total release characteristics of the liposomem. It is

readily apparent though that both types of liposomes are

quite leaky and thus cannot be kept in the washed state for

any significant period of time before a substantial fraction

of the entrapped contents diffuses out.

It was then considered necessary to determine the

stability of centrifuged liposomes maintained as a plug in

contact with swelling solution incorporated in the plug.

Neutral liposomes were prepared with a 104 mg/ml WR6026

swalling solution, centrifuged and the excess swelling

solution decanted. The liposome plug was then stored under

various conditions, and assayed at periodic intervals for

am,,IM
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drug content remaining entrapped. Table II gives the results

of storage of refrigerator, freezer and 40 0 C.

• ~Table 1 1
Entrapment Stability of Unwashed Liposomes

Stored at Various Temperatures

Temperature
Time (Dav) 40C(Refriaerat~or) -10.C(Freezer) 400C

0 4.30 mg/ml 4.30 mg/mi 4.30 mq/ml

3 3..49 mg/mi 1.56 mg/ml 3.77 mg/ml

10 3.49 mg/m-

% *4
•'•..L13 3.69 mg/mlt

20 3.73 mg/ml - -

26 3.52 mg/ml - -

-41* Table III gives the results of a repeat of these entrap-

ment stability studies at freezer, 400C and room temperature
".4 (20-250C) conditions.

.4' Table III
Further Entrapment Stability of Unwashed

Lipoaomes at Various Temperatures

Time (Days) -10C(Freezer) 4 0 0Ca R.T.(20-25°C)f

0 4.51 mg/ml 4.51 mq,/ml 4.05 mg/ml

0 4.41 mg/ml
(freeze & thaw
immediately)

4 - 4.17 mg/al

5 1.92 mg/ml 4.67 mg/ml

:..

8 2.00 mg/ml 4.32 mg/ml -

10- 4.55 mg/ml

28 . - 5.07 mg/ml

aLiposomes dry out, become solid and are difficult to"' ~redisperse.
.0

.4
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These studies demonstrate that freezing has a deleterious

effect on liposome entrapment while refirgerator, room

temperture and 400C have a leas deleterious effect on entrap-

ment. It appears that entrapmcnt may even go up with long

term storage but this is probably an artifact of the liposome

alug drying out and becoming more concentrated with time.

To redisperse the dried liposqme plug one is in effect

rehydrating the lipid which can give variable entrapment

unless one is careful i-. redispersing such a desiccated

,*.*-, system.

It in possible that the liposomes could be transported

as centrifuged plugs with the swelling solution removed and

then redispersed in an injection vehicle before administration.

Before this can be done with confidence the amount of unentrap-

pod drug entrained between the liposomes must be determined

to learn what fraction of administered drug would be outside

the liposomes. Washing solutions were assayed separately to

estimate unentrapped drug within the liposome plug. It was

found that 14.25 mg (average of three samples) was removed

in the first washing which amounts -to approx.mately 0.14 ml

of the 104 mg/ml swelling solution remaining within the

liposome plug. Second and third washings gave 0.33 mg and

'j.25 mg removed, respectively. The amount of drug remaining

within the plug of unwashed liposomes is over 3-fold higher

than the entrapped level and is probably not acceptable for

normal clinical -administration since the entrapped drug is

significantly outweighed by unentrapped drug. The only
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situation in which with could be used would be in cases in

which the entrapped drug is far superior clinically to

unentrapped, in which case the unentrapped drug would be

substanuially less active.

Since the levels of unentrapped drug left in the unwashed

liposome plug were unacceptably high, the leakage of drug

from a liposome plug that was washed once was investigated.

In this case neutral liposomes were employed and the decanted

supernate contained 64.4 mg/ml of WR6026 from an original

104 mg/ml swelling solution. The first washing removed 12.5

mg/al additionally and the liposome plug was left at rorIa

temperature (20-256C). Direct assay of the liposomes initially

gave 3.88 ag/ml entrapped, after 2 days, 2.73 mq/ml was

entrapped, after 7 days, 2.07 mg/am was entrapped and after

18 days, 1.76 mg/ml was entrapped. Thus the leakage into

the fluid between the liposomes is quite substantial once

the swelling solution has been replaced by normal saline.

It appears that the liposomes may have to be transported in

contact with their swelling solution and wamhed once before

administration to test animals or subjects to remove un-

entrapped drug.

Further work on reducing the unentrapped drug in liposome

plugs is centering on evaluation of special centrifuge tubes

which contain a long narrow tip at the bottom. These tips

hold around 0.5 al and may permit more complete separation

of swelling solution once the liposome plug has been centri-

fuged into the tip. we will report on these studies in our

next report.
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Previously we report.ad on attempts to force WR6026-HC1

into liposomes by raising the pH to change its degree of

protonation to determine if the monoprotonated or free bass

forms could be pushed in+, the lipomomes (see Annual Report

dated July 1981). This .d not prove to be a very successful

method for loading the liposomes. Since we have observed a

fairly fast leakage out of WR6026.2ECl, we filt that would be

worthwhile to use doubly protonated WR6026 and try to get it

to penetrate empty liposomes. This reverse diffusion method

employed neutral empty liposomes prepared by swelling in

normal saline. The liposomes were centrifuged, the normal

saline decanted off and replaced with 2.5 ml of 116 mg/ml

WR602652HCl (Note - the higher concentration was used to

counteract the dilution by normal saline in and around the

liposomes in the centrifuged plug). The liposomes were

redispersed and shaken for 20 hours at 404C. Direct assay

of the washed liposomes gave 3.53% entrapped WR6026 from t.e

290 mg contained in the 2.5 ml of 116 mg/ml concentration.

This reverse diffusion method into empty liposomes may offer

some advantages for large scale n"eparation since large

batches of blank liposomes can be quickly prepared because

the lipid hydrates rapidly in normal saline. Reverse dif-

fusion will also be explored further as a means to enhance

entrapment by reducing the drug solution volume used for

loading the liposomes so that a higher fraction could be

loaded into the liposomes.
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Scale-Up of Liposome Batch Size

Since most liposome test batches were less than 10 ml

in size it was considered valuable to gain experience with

the preparation of larger batch sizes in anticipation of

having to prepare large quantities of liposome entrapped

drug for animal or clinical trials.

Table IV contains thhe results of these scale-up studies

for various batch sizes each prepared in a 3 liter round

bottom flask instead of a 100 ml round bottom flask.

Table IV
Scale-Up of Liposome Batches and The

Resulting Entrapment Efficiency

Batch Size Swelling Time Entrapped "onc %
(ml) (hours) 4(,'I/ml) Entra, ed
255 4 2.08 (2.04, 2.04, 2.10

2.17, 2.08)

105 8 4.27 (4.68, 3.87) 4.14

55 6 5 5.44 (5.69, 5.18) 5.35

25 21.5 5.09 (5.14, 4.58, 4.72
5.25, 5.39)

15 17.5 3.39 (4.00, 3.70, 3.77
4.08)

aValues in parentheses are actual individual assay values.

After 6 days in the refrigerator, the percentage entrap-

ments were 2.16% (255 ml batch), 3.50% (105 ml batch) and

4.72% (55 ml batch). The entrapment reductions observed are

the same as seen previously with maintaining the liposome

plugs in the refrigerator in contact with their swelling

solution. Also the 55 ml batch size appears to give the

highest entrapment in the 3 liter flask, Reductions in
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entrapment with larger batches are observed because the

lipid layer is thicker and does not hydrate as efficiently.

In going from a 100 ml round bottom flask to a 3 liter the

area for deposition of lipid Increases 10-fold. Thus, if

the usual batches in a 100 ml flask were 3-10 ml, an equiva-

lent scale-up would be a 30-100 m! batch size in a 3 liter

flask, This is only an approximate calculation but suffices

to demonstrate that the 105 ml and 255 ml batch sizes probably

would require a 5 liter round bottom flask to obtain an

equivalent surface area. Above a 3 liter size is impractical

for swelling because of the requirement of continuous shaking.

The 25 ml and 15 ml batch sizes are too small to be considered

practical but were prepared to determine whether spreading

the lipid out over a large flask area would given even

higher percent entrapment than obtained with the 55 ml

batch. They did not, most likely because it was quite

difficult tw move the small volume of swelling solution

evenly over the flask surface to obtain efficient swelling

of all the lipid. Thus, it appears that 55 ml is a practical

batch size to work with and if lager batches are needed,

multiple 55 ml batche6 can be prepared and pooled.

The preparation of a 55 ml batch size was repeated a

number of times to determine the reproducibility of entrap-

ment. Table V contains the entrapment efficiency for each

55 ml liposome batch.
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Table V
Entrapment Reproducibility for E5 ml

Liposome Batches

Batch No. Entraroed Conc. (mq/ml) % Entrapped

1 5.44 (5.69, 5.18) 5.35

2 4.07 (4.12, 3.97, 4.06, 4.14) 3.84

3 3.19 (3.27, 3.14, 3.09, 3.25) 3.00

4 3.58 (3.57, 3.56, 3.61, 3.59) 3.46

5 3.06 (3.05, 3.11, 3.13, 2.96) 2.93

6 2.53 (2.83, 2.23) 2.48

7 1.86 (1.82, 1.89) 1.82

2a* 4.51 (4.53, 4.51, 4.50) 4.26

4a* 4..10 (4.14, 4.14, 4.60) 4.16

2a-4a* 4.05 (4.03, 4.04, 4.07) 3.86

*Reaseay of bat-'.ies and mixtures of batches for use in other
studies.

It appears that there is significant variation in

entrapment with this 55 ml batch. We have not been able to

obtain the high entrapment of batch 1 again and batches 6

and 7 are low because apparently the round bottom flask had

a slight residue of cleaning detergent remaining. The round

bottom flasks must be carefully cleaned, rinsed and dried or

else entrapment is reduced because the deposition of lipid

is uneven and it then does not hydrate properly. We are

looking into other possible causes of th'. observed vari-

ability to learn whether there are uncon:rolled variables

which we need to consider in more detail.
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Based upon our present experience we feel that a 4%

entrapment can be reasonably expected with this scaled up

size of 55 ml which would give 220 mg of entrapped drug for

each batch. This should be sufficient for screening studies

in small animals since the dose reported by Alving (1) in

his work did not exceed 1 mg/kg. For larger animals or

human trials a more efficient means of preparing large

batches will be required.

To this end we are investigating the use of an ultra-

sonic sprayer for preparing liposomes continuously. Behrens

(2) has chown that atomizing the lipid solution into a warm

solution 4f the compound to be entrapped produced a liposomal

system with entrapment that equaled or exceeded the flask

deposition method. In this method the lipid solution droplet

governs the amount of lipid per liposome and ultimately its 'I
size. The warm drug solution should evaporate the lipid

solvent or it may evaporate during atomization. Behrens (2)

worked with only a crude insufflator to atomize his lipid

solution to explore this method,

We have obtained an ultrasonic spray nozzle that can

generate fine droplet sizes from 0.1-10 microns. It is

highly efficient and reproducible in its spray characteristics

and requires only a 30 psi source of compressed air or

nitrogen to generate the fine mist. The compressed gas

serves as a sonic generator inside the nozzle into which

liquid ir pushed which in tuan is broken up into a fine

aerosol mist. We will be evaluating this system for the

6A i
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atomization of the lipid solution as a fine mist which can

then be directed into a solution of WR6026.2HCl where the

solvent will evaporate leaving the lipid to entrap drug. We

will report on the results of our feasibility study with

this method in o'ir next report.

Electron Microscopy

We have been working with the University of Iowa Electron

Microscopy Service to obtain negative stain electron micro-

-.raphs of our liposomal preparations. We have run into a

number ci problems because the typical negative staining

agents (amonium molydate, phosphotungstic acid, etc.) react

or interact with WR6026 to alter, distort, aggregate or

destroy the liposomes. We have also learned (private

communication from Dr. C.A. Hunt, University of California

at SAn Francisco) that the success rate for obtaining

acceptable electron micrographs by negative staining of

liposomes is around 20-25%. Many electron microscopic grids

need to be prepared and examined to find a few good ones.

We are continuing this work and hope to have acceptable

electron micrographs in the noar future. We are also I
planning to use the freeze fracture techmique to obtain

replicas of frozen liposome dispersions but we must wait for

the equipment for th a procedure to be installed in our

Electron Microscopy Lab.

_.
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Conclusions

These liposomes containing WR6026.2HC1 have been shown

to be quite leaky which will require special shipping and/or

handling consideration to deliver liposomes to animals or

human subjects with known drug content. Further work will

be conducted on exploring means by which leakage can be

retarded or eliminated by the addition of additives (i.e.

hydrophilic gums, albumin, etc.) to the washed liposomes.

The use of WR6026 in liposomes may ultimately be limited by

the leakage characteristics of the liposomes which will

limit the time and conditions under which they can be stored

or shipped.

Large batches of liposomes can be prepared but tho

l'Atch size is governed by the flask that can be practically

used with the common rotary evaporators. Other methods

(i.e., using an ultratinic sprayer) need to be explored to

eliminate this restriction of flask size governing batch

size and entrapment efficiency.
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Introduction

Placebo capsules of WR171,669.HC1 (Halofantrine Hydrochloride)

were produced to be indistinguishable in appearance and formulation

characteristics from those produced according to the procedure

developed by Lafayette Pharmacal, Inc. (1) and previously

employed to produce active capsules 42). Starch was employed

to replace the active drug and the wetting agent (Pluronic

L-10) was deemed unnecessary.

Placebo tablets of WR142,490.HCl (Mefloquine Hydrochloride)

were produced to be similar in appearance and formulation .

characteristics to those produced by Lafayette Pharmacal, Inc.

(3). Lactose was employed to replace the active drug and a

number of the components which were deemed unnecessary

(i.e., Pluronic L-ll, Keltose and a portion of the Avicel

PH-101) were omitted.

Formulation

Since the goal of placebo production is to reproduce S

the active "ormulation in appearance and general performance

characteristics a number of economies can be effected which

do not materially affect the final product.

In the placebo capsule for WR171,669.HC1, it was

deemed unnecessarily difficult to match the bulk density

of the drug with an excipient with the same bulk density to

obtain capsules of identical weight. It was thought unlikely

that the active capsule. could be distinguished from placebo

capsules if they were nominally within 50 mg of each other.

. 7"\
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Also, the wetting agent, Pluron.c L-101, was considered superfluous

since no hydrophobic drug was incorporated in the formulation.

In the placebo tablets for WR149,490.HC1, the first wet

granulation step used by Lafayette (3) was deemed unnecessary

since it is primarily involved with producing drug granules

of optimum tabletting characteristics. Without active drug

there in no difficulty in producing good tablets by compression.

Also, there was no need for the wetting agent, Pluronic L-101,

Keltose and the Avicel PH-101 in this first granulation step.

Thus, Lactose (USP) was employed to constitute the entire

portion of the formulation (421.2 mg) identified as WR-142490

granulation. For the product mixture, the same components

and levels were used as reported by Lafayette (3).

Production

Sufficient quantities of Sta-Rx 1500 Starch were employed

to produce 1560 capsules (1440 capsules packaged and shipped).

These capsules weighed 406.2 mg (theoretical - 390 mg) while

the active capsules weighed 344.5 mg (theoretical - 347.5 mg).

This weight difference was considered insignificant to be

detected by clinicians or subjects.

The Sta-Rx 1500 Starch was filled into the same Parke-

Davis #0 white opaque capsules (Stock #046-021-999-999, Lot

#TD0493-2) used for the production of active capsules (2).

A Parke-Davis capsule filling machine was used to fill the

capsule@.

Capsules were removed for the following tests: weight

variation and disintegration.
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The finished capsules were packaged into 11 dram amber

glass vials with standard closures (Owens-Illinois, PW-4011)

using a Drug-O-Matic automatic filling machine. The packaged

capsule vials were labeled with individual labels numbered I

through 72 with 20 capsules in each vial and a shrink seal

added to each. The packaged capsules were shipped by Federal

Express to Walter Reed Army Institute of Research. Further

details of the manufacturing procedure can be found in

Appendix I on page 31.

For L .e WR142,490.HCI placebo tablets, sufficient quantities

of Lactose (USP), Avicel PH-10., Sta-Rx 1500 Starch, Magnesium

Stearate (NF) and Tala (NF) were employed to produce 1225

tablets (1200 tablets packaged and shipped).

With the elimination of the wet granulation, all components

except the lubricants could be dry blended in a V-blender.

Magnesium stearate and talc were then successively blended

into the powdered mix. The powdered mix was then conpressed

on a Manesty single punch tablet machine with a standard

concave (7/16"1) punch and die set.

Tablets were removed during the tabetting process for

monitoring weight variation, hardness and thickness. The

final tablets were vacuumed, inspected for defects, samples

taken for distintegration testing and packaged.

The tablets were packaged into 11 dram amber glass vials

with standard closures (Owens-Illinois, PW-4011) using a

Drug-O-Matic automatic filling machine. The packaged tablet

vials were labeled with individual labels numbered I through 60
4
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with 20 tablets in each vial and a shrink seal added to each.

The packaged capsules were shipped by Federal Express to

Walter Reed Army Institute of Research. burther details of

the manufacturing procedure can be found in Appendix I I on

page 39.

Quality Control Results

No in-process or final assay of contents were required for

the capsules or tablets since they contained no active components.

For the WR171,669 placebo capsules the weight variation

(based on 20 capsules) was lome than 5% around an average weight

of 406.2 mg. Even though this in 50 mg greater than the active

capsule weight, it is doubtful that this difference can be

detected. A disintegration test in 900 ml of water at 37 0 C gave

an average (5 determinations) disintegration time of 4

minutes which is the same as the active capsules.

For the WR142,490 placebo tablets, the weight variation

(based on 20 tablets) was loes than 2.5% around an average

"weight of 563.9 mg. Disintegration times in 900 ml of water

(37°C) were around 35 seconds for six tablets, Each tablet

had an average thickness of 5.9 mm with a hardness of 4.6 kg.

Theme tablets were produced to show the same characteristics as

the active tablets produced by Lafayette which showed poor

integrity with a high tendency to chip and split. Theme placebo

tablets should have the same general characteristics.
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Conclusions

Both the WR171,669 placebo capsuler, ind WR142,490 placebo

• •tablets should serve as satisfactory placebos for clinical

trials and be indistinquishablo to clinicianq and subjects

from those containing active drug.

I
n ~ I

°i8t

Is
: ;S..
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APPENDIX I

Manufacturing Formula and Quality Control Tests on WR171,669.HCI
(Halofantrine Hydrochloride) Placebo Capsules
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University of Iowa College of Pharmacy paet

Form CP I MANUFACTURING FORMULA

Product P'.aebo Capsulas_.or WR 171,669 HC71 List No. WA 2 2

Vromn•la 0 1or,,mula ,.a i

roductio,,authoris•dby_ -. -'./ ConIlNo. WRA-2-1229t III

Analysts

A R 17669 HC1 Noree A- tod

Cu Am No. Wokshut Chocked byI_ DAiNiii

Specifications

_ait*ia TheouetIial AcMa

Jjxa~1 #0 6arnpulas
Weight 390, t2 2MCI

vin 03 ,.j

Dihistagm,,a. (SQ4 actached sheet?) ____NT 1_ mnut_ _ !"t_____.,.
Tablet Ha .dn _...
"Tablat ThLckm.ea

Va ..... n_ __ __ __ __ __n___n__ _

Density'.. . . .. .. .

I 'A'l i iii h II ira 
o (S eU sSe~mnatgho

, ct~achad sheslt-l:

Amber Class Vials * Package and Labl
Type of QtaLnetr u-Wth gpnrat.A r1 nat,.,,

S184OfCc,,•ar 11 dram Z shrink senia ._ 171,669 HCI AD
Method of PaekLv In R17,6 HLA

HALOFANTRINE HYDROCHLORIDE
Using Dru,-O.-4atIr. automatic PLACEBO

tml illing nachie. 20 CAPSULES/BOTTLE

* Owns-I.llinois (•W-4011) LOT NO.IWRA-2-12291 BOTTLE NO.i 79
MANUFACTURE DATi: 12/29/81
CA•UtOIt lie 0105, LIOIMI? IT.
PIDUtAL t It 0 1 III, t O IA1

Uii OILY. PlIPAIID ton1 VLItI
all# :RiA iFI5?tVU OP 41Ill@71

Pakgdby _Z;ý &Gl lmO
Duea

/.



33 Page 2 of 7 pales

roduct Pmacebo Capsules for WR 171669 HC1 List No. WRA 2

.tcb Size I qIfin Concrol. Mo. WRA-2-12291

aution or Specual instructions

.Wx CONTAINuS nWxuis AND DIRECTIONS RAW PAT L I AMOUNT
CONTROL NO. LITI •ER BATCH

____ •IK ,________-___'

____ ___ __ . W4¶ ,, tl•Lhi• •t ntt hpaa 1A~j. eI ..

__ _ _ _ _ AlPi*.lyii *u1 lEhn.4tsei~ p _

_ _ _ me- l -gi -- er S ear r ch, • ;-00

.. .. 4.ha ,n1h .h,mi tA h ,. *a•I -,. ' • -'/

-A -004

,' . ..... a , e .2-'-- -- n a0 of.a

__ _ __ _jjh 1 m ~ati from______a

1_ _- ciincpuaswt at

4.Yj__ Z 43-

.- -

- - V

aJ- -w

- -- -

_____ ____ _____ ____

- . - a, - , _q #

- - --

____..,.______________________

______ ______ __ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ __ _ _ _ _ __ __ _ _ __ _ _ _ _ I'[
i| [[[ ,m ,, |IIl- . -1[ -



* .. *..°.., .o.o.°r.. .* .* Oo . . . * °1 .i * , *.,~~i • l s #"

34 Page -3 of 7 pages

Product Placebo Capsule .for, WR 171.669 Hyl Ust No. , RA I_

Batch Size 1500 Conutol No. wRA-.2-12291

CautLom or Spe.ial lastructions

SAM CONTAINS INRI SANDDIRERAW MAT'N 11COTTALL AMOUNT
CONTROL NO. PFJL IATC!

--.... .. ..-

A#ll z#

in n n n_ _ _ __nn_ n

ii n II - m lnI-
jig

4 11l ,i,

mn u * .....-.. --

JLIII m 0 iim_

-. -... I a a -

-I- II i - ai -

__ _,,-i mm-

-______'-__________________ I _____n________________n_

n - ... .. .- nn nnn

i n m u n in I nm n
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35 Page 4 of 7 Pages

The University of Iowa
Iowa City, Iowa 52242

College of Pharmacy
Deparblent of PhMact ti•la SrviceBh.

(319) 38A 4820 114W

WEIGHT VARIATION OF FINISHED CAPSULES

Lot # WRA-2-12291

No. MR/Capsule No. MR/Capsule

1 400 II 417

2 426 12 414

3 395 13 412 ,.•. , •

4 426 14 390

5 400 15 404

6 400 16 409

7 420 17 398

8 410 18 404

9 392 19 400

10 407 20 400

Average i111: 406.2 mg/Capsule

Devilacton from low (390) w 4.0%
Deviatiou from high (426) - 4.8%

3alance was Cared with empty capsule.
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The University of Iowa
Iowa City, Iowa 52242

College of Pharmacy
Departmaet of Pharmaooutlial Service

(319) M53-4820 
'o,

DISINTEGRATION TEST

""tem' Placebo Capsules for WR 171669 AD

Lot No.: WRA-2-12291

Apparatus: USP XX, p. 958":
Temperature: 370 C.

• . H Medium: 900 ml Distilled Water

Teat: 4 minutes (average of six determinations)

Iw

7

I. *q

Si

'S.

5.

%'S

%.5
.5.

.5
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37 Page 6 of 7 Pales

1720 D. *. LBe-

7ils

- Hs. Mary Hanson
wto.rsity of Iowa

College of Pharmacy
Iwa. City, Iowa 52244

SlA-b Starch US1

4-73781 .... .;.

6.2

Ibistu reZ 28.
Ol n 0 (Zs

-x AshZ S t 0l

Standayrd Plt out4,
IsColloi Was

' Cod.a Os

4' 0 #325 (Z) ,13.,"

Sulphur Dioxide, PK 21.0
'i dld:Lsaln Subertance OIK

IX( 2.0
* Standd Plt• 8ace Comtl 40.0

Hold/Gram

Sa~lmone~lla Nael.
I. colL leg.
Psendomons aerulgnosat •le.
COal. Porn. Sta8ph. Species Beg.

S. Hourtels

- +" *;., .*-&aA.2.. o. ,.* ," * ' . .. " .. '
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38 Pae 7 of 7 Pages

"Product: STA-Ri 1500 starch

1 Nl�aHUutdlurer: Sta1,y Maufacturing Co.
tat: G-7378],

SIdent•fcation Tcats:

a) leat vith hot water: Translucent and jelly

* b) Zodie Tsti Poalstive

meult: KMats US1 rsequLrsments

control NO. P,-017-059

L.

.:::S.
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APPENDIX II

Manufacturing Formula anC Quality Control Tests on WR142,490.HCL
(Mefloquine Hydtochloride) Placebo Tablets

'-. ,.

'a~
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University of Iowa College of Pharmacy Pag. i ofj zo ..j ge.

Form CP i MANUFACTURING FORMULAt507

Pro~duct Placebo Tablets for WR 142,490 HC1 Litt No. WRA 3
Formula p lt LJL... FormulaDahStg10
Wr.itte by , f4"f,• D ate Chckd by Date -'Batch si, 1500.

S Pioduction authorized by ~ '~ ~Courol No. WFLA-3-12291

Analysis

* Assax Lori Thearuacal Actual
WR 142,490 HC, None .... .

Control Awy No. Woskhth Checked by Dat ___

Specifications
• ' ,. ...... I Ua,1 Theer iu ,__ ___ __ ___ __

lidSI Z116 Inch S.C. ?ft "//•L c,, i=,.

Weight (see attached sheet) 552,7 n: 27.6 ma 5r i3,. 1..

Color _Wh__ite--_-_ _ _ _ _ _

Disnug.AtiO- (see attached sheo) Im 3Q MLnu - 3Vr
TAblaet .rdnw (see attached shest) _ > 4 kg__,_,_k_
Tabletl I cwas' (See attached sheat) _____.____ 0.3_______

** Viscosity__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Grow App~eearic. _ _ _ _ _ _ __ _ _ _ _ _ __ _ _ _ _ _ _ _

[Other Weiezht Variation USP i

Pakg an Lbe

Typo o Co ~ Amber glass vials* Pcae~ a~

TjofCntaine II wit stadar closures

So ninr 11 dram with shrink
Method of Packging

Using Drug-0-Hatic automatic OR 142,490 HYOROCHLORIOE
filling machine MEFLOQUINE HYDORCHLUAIOE

RamoulePLACEDO
20 TAjLETS/fOrtL4

n*nwensnt1inois (PW-4011) LOT NOnnA-3-12291 1OTL1 NO,;9

MANUFACTURE 0011: 12,'29/81
1ato 335ON 11 000. LMINImO AT
P212RAL LAW TO1 £IWICISAIIOAL
068 ONLY. 011PAIDm PON, OALtIA
BOND 113W? 114fliut. or A16141101

Grall

Packaged by Libl U

Date ____vi
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SProduct P_,nahn Tahtntm for WR 142,490 McI List No. WRA 3

Batch Size 1500 Control No. WRA-3-12291

Caution er Special Instructions

1507 .._
RPAW MAT'L AMO0UNT

SEACH CONTAINS INGREDIENTS AND DIRECTIONS IONTOL INITIALCONTROL NO. PER BATCHI

421.2 m2 1. Weigh Lactose USP Anhydrous. $ k~j j o 632"' ~i& X. I-- A-e-J if
AMA_ m,, 2- Weigh. Avical PHi 101, "" F', C. . 90 m

-.0 _..... at 3,Migh S ta-Rx 1500. 2.g

* 4. Blend Lactose. Avicel and Sta-Rx in a -

V-blender for 1 W 0nute.r

5.5 as 5J. WelY h Ma.nestum Sfearati and transfer -,.... 25 m
, _____ it to the V-blender (4). - - -

__________6. Bland it for 5 minutes,

' me 7." Ua4•,TaIaaa 41, in O,, . . AM& 1 ,,
V-blender (4),- As - -Ci _

. ..._________S. Blnd it for aLn-additiOnal 5 mitnut ~ie. ,____,__-_

S.... ~9o ¢om vg m-| on siLngle-puneh t~ablit: w chtn, 'I]•
(Hantistvl using 7/16 inch Bq.C. (matnderc

concave) nunch and die ae. Mieow -

t able mvaeihe (5.52 m for 10 eableaets ,-
____________ hardneas (> 4 kg) an ehscknema....-

10. Vacuum tablets, inamect and nackaea. .... _______.....

11. Packate 20 table&m in 11 dram amber _._,_m__,vstlass vials using Drug-0-H~tir automat~ic •*."

fillign machine,

i_____12. Yield: 12.2y -

I- a -

III I I___________
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The University of Iowa
low& CRY. Iowa 52242

College of Phwmacy
opeftemut of PhamaMeutloj service

(313) 3U34&2

WEIGHT VAILATION OF FINISHED TABLETS

Lot No: WRA-3-12291

No. Ma/Tabl•t No. Mg/Tablet

1 566 11 561
2 572 12 560
3 559 13 557
4 568 14 561
5 571 15 557
6 565 16 562
7 568 17 560
8 556 18 568
9 577 19 564

10 562 20 565

Average £ill 563.9 mg/tablet

"Deviation from low (556)-l.4%
Deviation from high (577) - 2.3Z
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he University of Iowa
Iowa Cty, Iowa U241

Cr~Jlq. d PtwwnAoy
OOpeimwM of PhstmassuOOMl ls
(513) Miu

'U,

DISIMTEGRATION TEST

Iteat Placebo Tablets for Wi 142,490 Ue1

Lot No. a WRA-3-12291

Apparatufi USP U, p. 958

Temperatures 370C

M•utdmts 900 al Distilled Water

Tests �i secnvc¢. (average of six tablets)
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The UnIverty of Iowa
Iowa CiRy, Iowa 52242

College of Pwmao,
DO•pruItt of Pham~*eomtleau Sv4o

(3101) 234U

IN-PROCESS CONTROL FOR PLACEBO TABLETS

Lot # WRA-3-12291

Hardness Thicknesn

(4 4 kg) (5.9 ± 0.5 mm.)

5.0 5.90

"..' 4,8 5.92

4.0 5.88

5.2 5.90

6.0 5.90

4.6 5.92

4,0 5.90

4.4 5.90

4.4 5.88

4.0 5.90

Average - 4.6 kg Average - 5.90 -
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SHEFFIELD PRODUC TS PROTOCOL OF' ASSAY

CUSTOMERt UNI'ERsITV OF mmW
ADDRESS, mvi ..~

IOWJA CITY I10VA 5a424

ATTN'DENISE MCL ELLEN

PRODUCT.' LA4cTOS u. s, Po. 4NHIVOROUS DIRECT TaLeTrING
DATE SHIPPED Sol 1/*1

LOT No.', iNC19 NMVJFR OF DRUM$, I
CUSTrflER ORDER NO.l 05,7238 INVJOICE NO., 72300

RESuLs OSF A~SSAY MHERE APPL CASLE TO PRoDUCT sHIPPED

CHEMICiAL .PHyVqrCiL MICROBIOLOGICAL.

SOLueILT?.* * I.,.Poss STAND. PLATE cqumr...'<1oo,'"R~m
00OISTURE 0: .* 93? -e. 37 THERhOPHILE COUNT. ........ PASS
ASH : ......... *,,. , 076 COL IFORtY .... *......... .NEGA TI vE
HEAVY META#L$ ...........ý5 PP/f SALMONELLA.. I...... ...NEcoTivi
$PECIFIC ROTATION....,.. 35.0 MOLD. .................... <50I'GRAM

Aciom .... .... .... ..... PASS
.,H (10o.' ;OL....... .4.4 - 4-9
ALCOHOL SOL. RESIOUE..... 2.$3

DATE' &I 1/$195

The~ infornma~io, herein it frut d ccurifft f1 h# best of our knocieodoo,
How~ev.er.. both Mhe h'rnioa4knr & P~roduct are otfored qihiouf varraniv or
luarjmIoo as io iny ropecfi%: us#. Nolhint, herein rhill be con~strued as
a recoxoi,',j#j~i 40 use any Prioducl in wioi3dion L'Wý mv ,.airnt rioh~w.
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FMC CORPORATION

Food & Pharm.•LcauC.ical Producea Divl•.OL

1301 Ogiecown goad

Nevark, Delaares 973.,1

P•ODUCT? AVICEL PH--01 LOT NOI 1114

liaorootyseAJ.J.lne Cell.lo.e, N.Y. DATE t 4/9/61.

Zdentltca:ion Coulorms to N? XV
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Summary

This quarterly report contains results from ongoing

stability studies on WR6026.2HC1 under various conditions in

aqueous media and the results of the development of a quanti-

tative blood assay for WR180,409.H 3 PO4 using a high pressure

liquid chromatographic procedure.
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Rayonet Mini-Photochemical Reactor Stability Studies

Stability studies on WR6026.2HC1 have been continuing

with the recent purchase of a Rayonet Mini-Photochemical

reactor since first being repor-ed in the Annual Report dated

July 1981. The advantages o. this equipwent over the pre-

viously used photochemical system are two-fold. First, the

*'%velength of the UV light is more easily controlled and

,condly the temperature in the system does not rise above

3SOC. The only drawback of this reactor is its relatively

small capacity.

The buffer compositions were de3cribed in Annual Report

No. 2 on page 42. The conditions for the high pressure

liquid chromatoqraphic assay were the same as those mentioned

on page 48 of the second annual :epozt except that a 20 gI

loop was used in the Rheodyne injector. Six ag of WR8026.2RCI

dissolved in 200 al of the appropriate buffer system with

and without 1% V/V ascorbic acil was used an the startin7

solution. Stability cond.itions axe shown in Table I. Six

ml of the starting solution was placed into

Table I: Stability Conditions for Bayonet Mini-

Photochemical Reactor Stability Studies

Run

Condition 1 2 3 4

1% Ascorbic Acid X X
pH2 Buffer X X I
pH6 Buffer X
Clear Glass X X
Amber Glass X X
Air Headspace X X X X
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several six ml clear or amber glass vials, which were sealed

with rubber stoppers. Approximately 300 p1 of solution was

withdrawn with a needle for each sample alternately from two

vials. This was done to check whether location of the

sample within the photochemical reactor affected the results.

Standard curves were prepared weekly to check the performance

of the chromatographic system. The percent of WR6026.2HCl

remaining over time is given in Table II and shown in Figure 1

for the conditions described in Table I.

* .'

Table IIt Percent of WR6026.2HCl Remaining as a Function
of Time.

Run .
Ti e M s)123 4

0 100 100 100 100
5.5 - 98 - -
24 81 76 85 84
48 12 44 83 63
72 - 26 79 53
96 9 6 80 39

Conditions: All runs had an air headepace.

Run 1: pH6 buffer, no ascorbic acid, clear glass
"Run 2z pH2 buffer, ascorbic acid, clear glass
Run 3: pH2 buffer, no ascorbic acid, amber glass
Run 4: p92 buffer, ascorbic acid, amber glass

Again it is obvious in comparing Run 2 with Run 4 that the

amber glass helps to protect the drug. It also appears when

comparing Runs 3 and 4 that the antioxidant ascorbic acid is

decreasing the stability of the drug. The reason for this

A. _ _..I I I
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Effect of Ethylenediaminetetracetic Acid (EDTA) on WR6026.2HCIstability

Since heavy metal ions are often responsible for catalyz-

ing oxidation and photochemical degradation reactions,

another series of experiments was desig.ad to observe the

effect of chelating any heavy metals in the system with a

0.1% W/V solution of the tetra sodium salt of EDTA. Data

are given in Table III and shown in Figure 2.

Table III: Effect of EDTA on WR6026.2HCl Stability. Percent

of WR6026.2HC1 RemaininV with Time.

I.....Run

Time (Mrs) 1 2 3 4

0 100 100 100 100
24 91 95 90 98
72 76 82 65 98

144 47 54 22 78
168 38 49 12 70
192 20 48 12 78

Conditions: All runs had %n air headspace and used a pH2
buffer.

Run 1: Ascorbic acid, clear glass
Run 2: Ascorbic acid, amber glass
Run 3: No ascorbic acid, clear glass
Run 4: No ascorbic acid, amber glass

It is apparent from the data in this table for Run 4

compared to Run 3 in Table II that EDTA ha- enhanced the

stability of WR6026.2HCl during the early stages of d-' ,.a-

dation. It appears, at this point in time, that the best

conditions for enhancing stability for this drug in the

liquid form would be: pH 2 buffer, amber glass and the

presence of EDTA. Wnrk is continuing to determine the

usefulness of a nitrogen purge. An efZective antioxidant is

also beinCi sought.
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Quantitative Blood Assay for WR1B0,409.H 3 PO4

An attempt was made to develop a quantitative assay for

SWRlS0,409.H 3 PO4 in blood using high pressure liquid chromato-

graphy.

Extraction Procedure

1. A known volume of blood was mixed with a known amount
of WRlS0,409.H P0H and allowed to equilibrate with
shaking at rooa tamperature for one hour.

2. The blood samples (usually 1 ml) were lysed by sonifi-
cation with an ultrasonic probe or by quick freezing in
a dry ice/acetone bath and then thawing.

3. The lysed sample was then centrifuged at 3000 rpm in an
IEC Model CS centrifuge for 10-15 minutes.

4. To 1 ml of the super-natant was added 2.5 ml of 0.05 N
. NaOH containing 75 mg/ml NaCl.

5. The sample was then extracted 3x with 2 ml volumes of
40% V/V diethyl ether in n-hexane. The mixture was
centrifuged each time to separate the layers and the
organic layer was drawn off.

6. The pooled extract was evaporated in a stream of dry
nitrogen with gentle heating.

i 7. The dried extract was redissolved in n-hexane and

back extracted 3x with 60-100 4l of 0.005 N H12504
containing the internal standard, WR184,806-H 3 POA, at a
concentration of 3.71 pg/ml. The mixture was ceAtrifuqed
each time to separate the layers and the aqueous layer
was drawn off.

8. The entire pooled aqueous extract was injected into a
200 4l loop injector.

It is necessary to lyse and extract whole blood because

the drug partitions into the red blood cells. Substantial

amounts of drug are lost if these cells are not lysed prior

to extraction. High pressure liquid chromatographic condi-

tions are given in Table IV. Typical chromatograms are

shown in Figure 3. Retention time for WR180,409H 3 PO4
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Table IV. High Pressure Liqpid Chromatographic Conditions
for the Analysis of VIR180,409.H 3 PO4 in Blood

System: Waters M6000A pump with a Waters 440 UV
detector at 254 nm and a Rheodyne 7125
injector with a 200 p1 loop.

Columns Waters CN cartridge (5mm x 10cm) in a
Waters Radial Compression Module, Model %CM
100 with a CN Guard-Pak.

Mobil. Phase: 33y UV Grade Acetonitrile (Burdick & Jackson)
70 Methanol (Burdick & Jackson)
60% pH3 Phosphate buffel (.05 M) prepared
using NaH2 PO4 and H3 PO4 .

Flow Hate: 3 ml/min

Svaried from 9-12 minutes, while that of the internal standard

dR184,806 varied from 7-10 minutes. The retention time of

the two compounds progressively shorten. with time, but at

least 200 samples can be analyzed before the retention times

become too short and the peaks overlap.

Standard curves for WR180,409.H 3 PO4 extracted as pre-

viously described are shown in Table V and Figure 4. Curve

A represents the lysing of the red blood cells by sonifi-

"-"ation, while Curve B was done by the freeze-thaw method.

Sonificat3.on appears to be more efficient.

Table V: Standard Curves for WR180,409. P0 Extracted as
Described in the Extraction Proaedare

Peak Height Ratio (180,409t184,1806)
Concentration

(ng/ml) Curve Aa Curve Bb

9.8 .07 .05
48.8 .23 .20
97.6 .56 .28

243.1 1.38 1.45
484.2 3.01 2.71

a Lysed by sonification
"Lyse' by freeze/thaw method
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The extraction procedure was modified slightly by including

the internal standard in the blood sample in step one along

with the WR180,409.H 3 PO4 . Results of this modification are

presented in Table VI and the standard curve is shown in

Figure 5. Inclusion of the internal standard in the blood

sample appears to produce better results. The assay appears

to be valid down to 10 ng/ml.

Table V1. Standard Curve for WRIO'409*H3 P04 When Internel
Standard Is Added to Blood

Concentration Peak Height Ratio
(nq/ml) (180,409:184,806)

9.8 .035
24.3 .12
54.7 .27

106.4 .49
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Objective

The objective of this work is to formulatn and produce
capsules of WR6026•2HC1 (Lot AF), an experimental anti-
leishmania drug, for use in Phase I and Phase II human trials.

Summary

One and 5 mg capsules of WR6026.2HCl, and matching place-
bos were formulated and produced. The basic formulation
incorporates WR6026'2HCl, hydrous lactose and colloidal silicon
dioxide (Cab-O-Sil M-5). For color matching purposes, D&C
Yellow 410 Lake was added tc the placebo formulation instead
of '"e WR6026.2HC1. The formulations were encapsulated into
02 'wq opaque gelatin capsule shells.

I.... -ht variation test for twenty placebo capsules
(Lot #WRA-(- . 182) showed an average fill of 331.9 mq per
capsule with . ipn'e of 319 to 341 mg. For twenty I mg cap-
sules (Lot #WRA-Oc 5182) the average fill was 324.9 mg per
capsule with a range of 313 to 338 mg. For twenty 5 mg
capsules (Lot #WRA-07-05182) the average fill was 331.7 mg per
capsule with a range of 311 to 342 mg. In all cases the
baJ--r. wity tared with an empty capsule shell.

The disintegration test for all lots demonstrated capsuln
opening in 2 minutes at 370 C in 900 ml of distilled water.

The content uniformity of 10 capsules of the one mq
capsule (Lot WRA-06-5182) formulation yielded an average of
97.47% of label claim with a range of 94.4% to 103.84%. For
ten 5 mg capsules (Lot WRA-07-05182) the average content
uniformity was 92.75% of label claim with a range of 89.3% to
97.06%.

In all lots USP requirements were met for weight variation,
content uniformity and disintegration.

Methodology

The sample of WR6026,2HC1 (Lot A?) was received on 5 May
1982 and was recorded in raw material receiving notebook
number 17. The drug was assigned material lot number 386-017-
386 and control number DD-052-1l8. The drug was stored in the
original amber glass container at room temperature until use.

Purity

The purity of the drug was taken as 99.5% as reported by
SRI Analysis Report No. 394.
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Formulation Ingredients

Identification tests were carried out on the formulation
excipients (i.e., hydrous lactose, USP and colloidal silicon
dioxide, NF) according to compendial requirements. WR6026-2HC1
(Lot AF) was identified by comparing its ultraviolet spectrum
and molar absorptivity at selected wavelengths in aqueous
solution with that reported previously (1). The coloring
agent, D & C yellow #10 Lake, used for the placebos was identified
by comparing its solution spectrum to that obtained from
previous lots of the same material. Certificates of analysis
from the manufacturers are included in Appendix I, pp. 79-81.

Manufacturing Procedure

The placebo formulation (WRA-08-05182) was produced by
mixing 600 gm of hydrous lactose, USP; 5 gm of D&C Yellow #10
Lake and 2 gmn of colloidal silicon dioxide, NM in a one quart
V-blender shell for 5 minutes. The blend was passed through a
#60 mesh screen and returned to the blender for an additional
5 minutes of mixing. After color comparison with the 5 mg
capsule powder blend, additional lactose (200 gm) was added
and blended for another 5 minutes. No. 2 white, opaque gelatin
capsules were. filled with 332 mg of powder blend using a
Deltay Manual Capsule Filling machine. Procedures are described
in detail in Appendix 1, pp. 74-75.

Thle 5 mg formulation (WRA-07-05182) was produced by
mixing 23.8 g of hydrous lactose, USP; 1.9 gm of colloidal
silicon dioxide, NY and 8.7 gi of WR6026-28CI (Lot AF) for 5
minutes in a one quart V-blender. The blend was passed through
a #60 mesh screen and returned to the blender. Hydrous lactose,
USP was added geometrically after passing through a #60 mesh
screen in quantities of 75, 150 and 305 grams. Mixing was
done for 5 minutes after each lactose addition. No. 2 white
opaque gelatin capsules were filled with 332 mg of powder
blend using a Deltay Manual Capsule Filling machine. Proce-
dures are described in detail in Appendix II, pp. 85-88.

The 1 mg formulation (WRA-06-06182) was produced by
starting with 20.3 gm of the 5 mg formulation powder blend and
further diluting with 78.58 gm of hydrous lactose, USP.
Blending was done for 5 minutes. No. 2 white opaque gelatin
capsules were filled with 330 mg of powder blend using a
Deltay Manual Capsule Filling machine. Procedures are des-
cribed in detail in Appendix XII, pp. 97-99.

USP Methods and Requirements

The weight variation test for capsules is described on
p. 989 of USP XX. Twenty capsules mnust be weighed individually
and the individual weights must be within the limits of 90 to
110% of the average weight. This test was conducted on placebo,
1 mg and 5 mg capsules with a Mettler H51AR semimicro balance
according to the USP XX requirements.
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The disintegration test is described on pp. 958-959 of
USP XX. Twelve capsules from each capsule batch were tested

* with 900 cc of water at 370C as the disintegration medium.

The content uniformity test for capsules is described on
p. 956 of USP XX. Ten capsules of each capsule batch were
assayed individually by UV spectrophotometric methods described

*" previously (1) after dissolving in dilute sulfuric acid and
filtering off the insoluble excipients. Ten capsules of each
batch were assayed individually and the content of each of not
less than nine capsules were required to be within the limits
of 85 to 115% of the label claim.

No dissolution test was performed on the capsules because
of the high solubility of WR6026.2HC1 (i.e., > 200 mg/ml).
Compendial dissolution tests are required for drugs or drug
formulations which have poor solubility which could result in
poor dissolution characteristics.

Results

Disintegration Test
I,

In all lots the disintegration time was 2 minutes.

Weight Variation Test

, The weight variation test for twenty placebo capsules
(Lot WRA-08-05l82) produced an average fill of 331.9 mg per

.* capsule with a fill range of 319 to 341 mg. For twenty I mq
capsules (Lot WRA-06-05182), the average fill was 324.9 mg per
capsule with a rango of 313 to 338 mg. For twenty 5 mg cap-
sules (Lot WRA-07-05182), the average fill was 331.7 mg per
capsule with a range of 311 to 342 mg.

Content Uniformity Test

The content uniformity of 10 capsules of the one mq
I capsule (Lot WRA-06-05182) formulation yielded an average of

97.47% of label claim with a range of 94.4% to 103.84%. For
ten 5 mg capsules (Lot WRA-07-05182) the average content
uniformity wes 92.75% of label claim with a range of 89.3% to
97.06%.

Batch Size

The number of placebo capsules filled in Lot WRA-08-05182
was 1535 capsules. The number of 5 mg capsules filled in Lot
WRA-07-05812 was 1512 capsules. The number of 1 mg capsules
filled in Lot WRA-06-05182 was 288 capsules.
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P ackaging

Twenty capsules each were placed into 7 dram glass amber
vials. The void space was filled with Rayon Pharmaceutical
coil and shrink seals were applied.

Labels

Labels were prepared as per instructions and are shown in
Appendix I, p. 73, Appendix II, r• 5, and Appendix 111, p. 97
for each lot.

Conclusions

The capsule formulations of WR6026.2HCl meet all compendial
requirements for capsules.

References

1. Lach, J.L., et al., Quarterly Progress Report #6, April
1981, Contrac- No. DAMD 17-79-C-9136, College of Pharmacy,
University of Iowa, Iowa City, Iowa.



72

Appendix I

Manufacturing Formula and Quality Control Tests on WR6026.2HCl
Placebo Capsules (Lot #WRA-08-05182).
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tot j0., % a J. -h SQa' •1
.- cra Lo t - Atrd4 rr. I _Q_.V•- .d u . -

Mf Lr, Lot 6,, A Pu.A, _r,__-____-___,

... ..... C Ye 'A-.v t'A t 4-o, • Dv

EX2 DI0 - 'LS_ __

I ,• . - -o• • -- - ...... -- ,

[- .. a e t ; ,...• ' • n '- ? . . . .....

Colloidal Silicoff Dioxide. 00 v_. LrE ......- Loi-....m .
Xe.ig z:1-.,L -A.C;-

___ __ __r_ Lot ,': *Ji .lq ... ,
S, eatrial Lot Ot I'.-.. O1C-o.4a" ....-.-

* Date: 10--g.21

- lend for 5 umintrtu _ _ __.

Sl -nding Start-, ,- ,= ft

, ,. nd ,n2 2too:_ -- PJ.1 ..

Pass blend through & 060 mash screen: return
_ to blend;er an4  b j o . : , , ,

31andi.ng stmrv• !I;Z_'l .. .. . . . .
3le n -tof- .. . _____ ___r

-Compare color of this blend !ihthe color of "-
Th- WRA-0Q-0? 51_32 blend.. EC the c 1•O rU C-" L __L$_--,

. i.lnd is toodark, vs the active blend, _dd_. .. -

"" _ ore lactoqe (-psb.goutine A). tf th .color .... -

ýoe this blend i .oo.0 lii ht vs the active_ - , _ _

7bLond, add more lake (suhroutine 8)..

,'Lor of this bland compa'red to the WRA-07- -

___________, OiL.2 active bLond: A "__ ___.. . _ _ _ _ _

Subroutin. Chosen!: , - ' _ _" _._--

I -- j I - - - -i - -
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duct Placebo for WR-6026*2HC1. List No. W____A-0______

ch Size Approx. 1700 Caps'ules Control No. WA-08-05182

tica or Special 1-utructiona

cowrrULS INCoEDmrrS AND DIRECTIONS RA T * INITIAL AON

F - .j~ I- - -O v

!'cn. It~-
meyr.un oIoLvi,1a-4..t

Blnd farA____t-A

-lndn -t-ge -%

-r- -.51

FIlanin S3 t 1 of-ve ln noM .laen

0 Yield .0- -

Acepibt Rants:~u 960t n103% .Dity -

Manpuale hapits Fillina CSPZhn,. -r--0 v o -A v-

- er -oS4 A-- -

FL1cpsls ~25I 96 ata-ima._sing____
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Product P14cabo for WR 6026 2jJI 'List No. WflA-08

l~cch SIXe* Upnx-! n (r1p,;1j* Control No. t-A-n~gAjt

Cas..cion or SpeciLal Inistuctionsa

1507 __ _ __ _ _ __ _ _ _ _ __ _ _ _

ZACH CONTAINS INCUDIRNT AND DIRECTIONS LAW HAT'L IIIL AMOUNT
CONTROL NO, PER BATCH

7-i lrocess gapsule fill1 weights (2roms)~ ______

C14.44 10. -r-

- . ~Weizht of 10 e,~ty ca~ulies: p.r u - ______ ______

f of .
1

JJ :,22ule f a 'lA e- _ _

.dA.&4 IJ- _ __ _

&*W- = *R-im



The University of Iowa
Iowa Ciky, Iowa 52242

Cof"l of Phantoy

O q m m erM of P 
ha mm u u a al S riv ire

(319) 353-4M3

DISINTEGRATION TEST

Item: P14cebo Capsules for W, 6016.2HC1

Noc No.: WRA-08-05182

Apparstua: USP XX, p. 958

Temperature 370 C

Medium: 900 ml Distilled Water

Testi 2.0 minutes
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*. The University of Iowa
law& City, Iowa 52242

College of Pharmacy
Department of Pharmacoeutcal Service t

', %. (310) 353-4520
a'

WEIGHT VARIATION OF FINISHED CAPSULIS

Lot I WRA-08-05182

No. Mi/Capsule No. MR/Capsule

1 333 11 338

2 326 12 338

3 332 13 335

4 331 14 341

5 335 15 337

6 320 16 334

7 337 17 319

8 320 18 339

9 338 19 336

10 330 20 320

Average fill: 331.9 mg/Capsule

Deviat ion from low (319 m0) - 3.9%

Deviacicn from high (341 mg) - 2.7%

*Balance was tared with empty capsules
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" SHEFFIELD PVOOUCTS PROTOCOL OF $SSAY

"CUSTOMER: UmI4ERSTy OF Iomp
AODRESS PKiCHA•IN, DEPT.

." ) CITY W. .lco 61 242

*~PRODUCT LACTOS u.S.P. I vORous eas
DATE SHIPPED: ~23451

LOT NO.: ONJI3 NUMBER OF DRUMS 3
CUSTOMER ORDER N INUOICE NO.., 7100

RESULTS OF ASSAY MHRE APPLICABLE TO PRODUCT SHIPPED,

,CEMICAL. -'PHYSICAL MICROBIOLOGICAL

SOLUBILITY .............. PASS STAND. PLATE COUNT ... < •106aRAm
mOISTURE ;........ S.? - S. e1' THERROPHILE COUNT........ PASS
ASH Z..................0..22 COLIFORM .............. NeGa rTIVE

* SPECIFIC ROTTION ....... 33.21 MOLD .................. (<35#-GRAM
ACIDITY ................... PASS
PH c•it SOL. 3...... 4.3- 4.?
ALCOHOL SOL. RESIDUE..... 1. 23

sHEFaLo PRoDUCTS.., Y0, 3.9a., P'IEMPHrg.., r!'NN. 39 101 KRAFT r.mc.

rho information herein• is #rut & accurate to #he best of our k'nouledie.
Houovopr, both #no iniormaijon 10 Produr# ire vifered uithouf varr'aniv or
lluaranioe ar to any specifc ust. Nothini. herein shll bt conm-frued as
a reconwondaion to v.i-e iny Prod/ucti n violation of arty Patent r~iqhr..
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C 1t CABOT CORPORATION P.O. BOX Ill. TUSCOLA ILI.INOIS S1m3

* ?WIA e lI|lPl,h.au Yini I|•ISb4

November 10 19819

Mr. John Jordan
University of lowa
College of Pharmacy
Pharmaceutical Services Div.
Iowa City, IA 52242

Dear Mr. Jordan:

Quality control testing gave the following average test
data for the lot(s) shipped at the time of packaging at our
Tuscola, Illinois plants

Grade K-S
Lot Code 11181

* pH (44 Aqueous •lurr*') 3.82
Surface Area (m'/g.) 205
325 Mesh Residue (4) .002
Moisture (% 8 105 oC) 0.41
Density (lbs./cu.ft.) 2.07

In addition to the above data, our product meets the
requirements set forth in the National Formulary XVI certified

*. at the time of shipment as follows:

Silica Content (1 SLO 2 , Ignited Basis) 99.991
Identification Test Positive
pH (41 Aqueous Slurry) 3.82
Loss on Drying (2 hrs 8 105°C,%) 0.41
Loss on Ignition (1000 0 C, Dry Basis, 9) 0.51
Arsenic (ppm)

I trust this information-meets your needs. If I can I)* of
further assistance, ple•,se call.

Very truly urs,

Gabriel Paci
Quality Assurance Manager
CAB-O-SIL Division

GP/cJo



WAS NJ jqmr.fl D.C. 3 020 4 60 M2.

Warner-Jenkinson Mfg. Company 240.00
2526 Baldwin Street
St. Louis, MO 63106

COLOR ACOWIlVI CIATIPICA?3
"N~ bOOo IC* Addict" deew*be 6e~s is beeeey ewaifed to yes. The ee of shis eSOW bi mb)eto Ikte two%.
mibNW& euiteu eUWAN 60 ehi IM b edraFed" t r", aMid CeeMuwe Art aid abM regmisewas hemNOr.

MOR UAWflVV cINr GSNPIIS
-a IN PUNS CVOLLOR pop Wei oft

DIC Tallow 010 U4-4 1600 Drus & Cosmetics in
Aluminum Lake accordance with

applicable li,1tatior~

cc: KAI-O dria n.
00MMSUSNN OP POGO ANO ON U44.

PON O MIw 11Mu un.IOU MuOTION t~vo.. oee M..
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The University of lows
Iowa City, Iow 52242

du

College of Pharmscy
Department of Phuarmagultioal Soinvic

(319) W8S-4520 18

APPROVAL FOR SHIPMENT FORM

Product Name: WR 6026-2HC1, Placebo capsules lot WRA-O8-05182

Container Size: 20 capsuluDosage Form: capsule

Acceptable Container: SO Rejects: 0

Total Units Shipped: 50

Date Shipped: June 7. 1982

Delivery Ticket Number: - NIA

Name and Address of Receiver:

Dr. Larry 4, ekens-ain
F irest Gleni Annex
3.ulding 500
Brookville Road
Water Reed Army Institute of Research
Silver Springs, HD 20910

Approval of Shipment by: , /4G2J&L/
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Pharmaceutical Services University of Iowa
College of Pharmacy !ova City, Iowa

PRODUCT RELEASE FORM Part A

Product: Placebo Capsule for WR 6026 21C1

Lot No.: WM-08-05182

Batch Size: 1700 capu.les

Date Received by Warehouse t

Quanti ty Size

:Z- 7 J Z64 d.. " ,,JjA ,

Varehouse: Place this product in quarmaine. Please mach this faom with the
release form before placing the product in use.

Part A remains with product unt•l roleased.

(Detach Aloug dotted line)

PRODUCT RZLEASJ FORM Part a

Part 5 remains vith Quality Control Departmmut Analysis Sheets

Product: Placebo Capsule for WI 6026 2HCl

Lot No.: MA-08-05182

Batch Site: 1700 capsulem

Warehouse: P14,8 rLe 14ase -Cr aedGsLV,, uur .ma this product and remove from1
qufatlin. .... 1 /

Signature ___ __ __ __ __

Date Rallied:
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Appenri 4 " TT

Manufacturing and Quality Control Tents on WR6026-2HCl Five Mg
Capsules (Lot #WRA-07-05182).

I

hJ

4o
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University of Iowa College of Pharmacy PageIofae

Form CP I MANUFACTUj~ING FORMULA
1507

WRdt t4 'Hl Lis N___________ ~ o. WRA-07

~.auiaDa* ~ Batch Suze 1700 Capsules

~w u~" 4 j No. WRA-07-05 182

Analysis

* ~ JR 6iO26.2HCI __ .0__________

COG1 AMaY NO. 0~~-*- 2 worwwlsw Mockemd b ~ ~ 2!

* Specificiations

_______________________________ 7heoretical ACtua
*2 Sineti C&SU4 A3 6ACvu

Weight _________________ _ 332 GeltinCapsules #g64

Cokm ~White Opaque cap/bod- l-
Oiuiuze~~~~rstlcaW ~1T0 minutes__________

T&blAt Kaidnau _________

Tzblet Thi~own
ctartey__ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _

0ma Appeasumcu ____________

Other , wel~ht Variation ---..... etu US? 7
C,)lor of Powder Blend I- Iyalloaw

Package and LAWe

Typeof ontinu Am~ber Glass Rx Vials
suze of Contaimet 7 Oraim
Mmhad of Pac~kAg ing

Haund count Capsules
WALT** R160 ARMY IMUIT$JTS OP MIIIAUCN

RamrO DVtISIN 60 Im1tIm..ftM Thegg0gqte W0104nmos, D.C. notI

WR 6O26-2HCI AF 5 mng 20 Capsules
Void space in vial filled with Rayon 0- Met hogy-8-(8..dlot hylarmlnohexy faml no) lopidine
Pharmaceutical .oil. dihydrochioride

Shrnk-ealappiedto losd val.Control No. WRA-07-05182 Manufactured 5/82
Shrik-sel ap~ie to lose v~.l.Bottle

CAUTIO~i Me" Onh.-4.O10.d 6V PA~0r Low 00 kfwg0*ft@waI MWn OqW
MaRMumlvtrd bV1 phtacmSIM.44aI Age m. *C4410" of pYoaumm

The Uniwqns~t so Iowa. #"aw C"tY, 6"a In"S

PACusai, L_________
0"#j _ .,
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Product WJR 6026 7HC1, 5 Mg.c~sujeIj! List No. LMA-117

Batch Ssie 1703 Capsules Control No. WRA-07-05182

Caution or Special Instructionsa

EACHI CONTAINS TZIMUMIINTS AMD DIRECTIONS CONRO NO INITIAL R AC

Add to .iIa .1 1sA -Inra hl

____________Maigriai L op d.W- ~Oei~ ,

-sn na- - -r

Mfr. Lot V:A 2ft -W -i-

_______WR 6026-ZHCI K -~-_I V

W g -iA" - -U

________ Lo #: f-ý e.11

___________gland for S al-ntmie:_____________

___________ landings tgo': kgilJt

____________Pass blend through a 060 mash seregn,
__________RqtuMr,&~- brlender.--

p. . Add to the same blander. through a 460 Mnash-- -

____________ screen: -- -

________Lactons. USP. hydrous I

Mfr,..~ -o it I-8A1-J

________ Mterial Lot 0/: ro-60 n - -- - -

_________Exp. Date: ~~-

___________Bland for 5 minutes:
____________ BlendinaStart:__OS 10;_____ ____7b__

Add to the same bjengar through a a160 mesh --

screen:

Lactose, L'SP. hudrous 4a II)g
Mf~r. _______A______
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duct WR 6026.2HC1. 5 m.a- Cacsulel List No. 0RA07

tch Si:e 1700 C.apsuLes Control No. WRA-07-05182

Acion. o0 Special Instructionl

]7 ...... ____________________________

RAW MAT'L AMOUNT
CH CONTAINS IIGRZEDIETS AND DIRECTIONS COTL NO0. PER IATCH

StanIOd for • mAnu_ _ _

[ _ l aend~ng S~ar• /1i00 ..... _,.__....

[__ _ Add to h* 4'm= blender -hrouLh a M60 msiL.h .... a

-- -[ C~e I•,_- -,- a

screenI-

-- t,~ Dai . "-"-I- i' - a

--______ felid-for 5 minutes ....-- • i"

-________dna use :,)I i n- blnia : :_________

SP . ,ios 3Q5 mama
[,.,tra Ld

_______�_ %a _____ formud. __mi____'__.

% l enfd-ing ......jl- -A -

WFeig 332 mu of ownder b lnnd inCo: _-_ ,

__ _ __ _ Mftr, a L: ',_ /:. jA-. _. t•_•. , it. -e •i ... .. _.._____"'-___ __ DaI

_ Fit].! api-l.s,96 at ia Uise. uuini tWe -

012Cpule 1 img l machine (manual). __..___

Fll_ 33 mg of ,owder bland for each seI oT , " ' \ ___-

Mfr. Lot W Y&9 c uteu..--

-M t r a Lo :. II -0

In-Process fill wei. htj (arosl wi ).ht__ _ _ _ _ _ _ _ -

.. . . __._ _______ , 14 -t2__. A-Q)A

5.A

6 - 1"/ 3,,41

Jj 1/
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,oduct WrR 6026.2HCI, 5 mg. Capsules List No. WRA-07

itch S Oe 1700 CAPsules Control No. WLA-07-05182

ution or Special. ,istructions

,CH CONTAINS INGREDENTS AND DIRECTIONS RAW IAI"L INIT
CONTROL NO. PER lATCH

Powder 2 ..nd;_ __ ___.

q 0

M 4atiinL4 l I

___._ __A A D

1.- --•5 X • i . .

_JA 4 Qr _

-,• r. -n-•-

___ ___ __ L. .. AAL"A~ -..... ___ - . . : ,..

__ _ __ 2..... ..-

- - - --- --- ' .Y- •
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The Universty of Iowa
Iowa City, IOw& 52242

Collgee of Phamany
Oeptlmem of PhaammyaUoaW Servioe

(310) 383-"8
DIS9I1TEGRATION TEST

Ite.: WR 6026.2HC1. 5 mS. Capsults

Lot No. : WRA-07-05182

Appitratus: USP XX, p. 958

Temperaturei 37 0C

Medium: 900 al Distilled Water

Test: 2.0 ninULem .,

01.
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The University of Iowa
iowa City. Ilow 52242

College Of Pth4macy
Depar'ment of PhWannacMIJC Serv ics

(319) M• 461

WEIGHT VARIATIO1 OF FINISHED CAPSULES, 5 MG

WR 6026.2HC1/Capsule

Lot # WRA-07-05182

No. Ma/Capsule No. MR/Capsule

1 341 11 329

2 326 12 333

3 332 13 .1

4 322 14 .0 *

5 330 15 329

6 338 16 326

7 332 17 332

8 332 18 339

9 340 19 336

10 342 20 333

Average fill: 331.7 mg/Capsule *

Deviation from low (311 mg) u 6.0%

Deviation from high (342 mg) - 3.1%

*Balance wis tared with empty capsules
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The University of Iowa
Iowa City, Iowa 52242

College of Plannaay
Department of Phomaoieuuoai Ssmics

(319) 383-020 lid?

FORMULATED PRODUCT

WRA-07-05182

5.0 mg/Capsule

No. MR/Capule • of Label

1 4.660 93.20%

2 4.623 92.46

3 4.696 93.92

4 4.635 92.70

5 4.672 93.44

6 4.623 92.46

7 4.853 97.06

8 4.623 92.46

9 4.502 90.04

10 4.465 89.30

Average - 4.635 mg/Capsule 92.75%

Deviation from low (4.465) a 3.66%

Deviation from high (4.853) w 4.70%
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" SHEFFZELD PRODLICT$ PROTOCOL OF ASSAY

"* CUSTOMfER" UNV..'ERSITY OF IOWA
iOWA C~I TVIOh o 2~

ADDRE$SS PURCHIAISING DEPT.

PRODUCTm LACTOSE U.S.P. HYDROUS 608
DATE SHIPPED. Z2V21v9

"LOT NO., emNJ3 NUMBER OF DRUIMS, 3
CUSTOMER ORDER NO '2 INVOICE NO., ?1508

S.., RESULTS OF ASSAY WHERE APPL ICABLE TO PRODUCT SHIPPED'

OCENZCAL/PHYSICA.L MICROBIOLOGICAL

SOLUBILT ................ P$SS STAND. PLATE COUNT... X01G'CRAM
MOISTURE : ........ 5.9? - 5.9? THERMOPHILE COUNT ......... PASS
" • ...................•.22 COL:FORM ............ NEGATZUE
SPECIFIC ROTATION ....... 37.21 MOL. . . . . .'GRAM
ACIDITY ...... PS
PH r(19: $OL.3 ....... 4.3- 4.7
ALCOHOL SOL. RESIDUE..... 1.23

IND jý i I pg ý& . . . .. 0

d 
OW? J 

e 
I

A; , i,;Poc -+ 5j -C

0DATE: V 414 4 98FIMhAG 00TItn

SHEFFIrELD PRODUCTS,. BOX 390.. NEMPHZs, TENN. 3ma KRAFT INC.

The inforea+�on herein Is frue & 8ccUr*ie to the best of our knouledie.
Houever, both #he information 0 Product are otfereod uwihout uarrantv or
ruaralipip j,,t" E•, P an' seciti. ute. Nothinn herein shill be 'onv.rued is
* reoapendaijon to use any Product in violatJion of anv Patent rithis.

i ii i i li i ri ; ; 1 1 -"
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* GCABOT CORPORATION •e, wco uwoesea

1•lSlA *KIIbUl Ml

November 10t, L•81

Kr. John Jordan
University of Iowa
CoLlege of Pharmacy
Pharmaceutical Services Div.
Iowa City, IA 52242

Dear Ke. Jordan8

Quality control testing gave the folloving average test
data for the lot(s) shipped at the time of packaging at our
Tucola, Illinois plant•

Grade If-S
Lot Code 1X181

P1 (4t Aqueous Ulurry) 3.82
Surface Area (m /g.) 205
325 Mesh Residue (t) .002
moisture ( 1 105 CC) 0.41
Density (lbs./cu.ft.) 2.07

In addition to the above data# our product meets therequirements set forath in the National Formulary XVj certified
at the ti*e of shipment as follows$

Silica Content (0 Si02, Ignited Basis) 99.991
Identification Test Postive
pa (4% Aqueous Slurry) 342
Loss on Drying (2 hrs I l0SoC,S) 0.41
Loss on Ignition (1000OC, Dry Basis, 0) 0.51Arsenic (ppm)

I trust this information- meets your needs. If I can be offurther aseLstance, please call.

Very truly ure,

/Gabriel Paci
Quality Assurance Manager
CAB-0-SIL Division

GI'/cj b
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The University ot Iowa
loft CWiy, 1ow. Z1242

i coliseg Of Phaimaq

Depatrtwim of Pharrnaftucal Sw~ce

APPROVAL FOR SHIPMENT FORM

Product Name: WR 6026-2HC1 5 ug capsules, lot WPA-07-05182

Container Size: 20 caps. Dosage Form: capsule

Acceptable Container: 50 Rejects: 0

Total Units Shipped: 50

Date Shipped: June 7. 1982

Delivery Ticket Number: N/A

Name and Address of Receiver:

flw'. Y•tt,"ly Wtmekpnutptn

Forest Glen Annex

Brookvi.le Road
&itiU.4A,.~ X_,,ntiUt n# Reaganrth

Silver Springs, MD 20910

Approval of Shipment by: ,...... (9f'2 •/.. .
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Pharmaceutical Services University of Iowa
College of Pharmacy Iowa City, Iowa

PRODUCT RELLASE FORM Part A

Product: Wi 6026 2 C1. 5 ma capsules

Lot No.: Hw&-07-05102

Batch Sixe: 1700 camaulem

Date Received by Warehouse: i -- t.

Quantity Six@

Warehouse: Place this product In quarantine. Please match this form with the
rele&e form before placing the product in usa.

Pht A emaias with product =tJti released.

(Detach alou8 dotted lime)

PRODUCT 1XZISM 1FRM Part A

Part B reanlus with Quality Control Departsnt Analysis Sheets

Product: NJt 6026 29C 5 u caknules

Lot No.2 V:A-OT-518.2

Batch Size: 1700 capsles

Warehouse: Please lease, de- 4 ry -- of .,.) this product and room u a
quaret'tL"---' _/•

Signature: I e~

Date Releasedl 2_____________



96

Appendix III

Manufacturing and Quality Control Tests on WR6026.2HCJ. One Mg
Capsules (Lot #WRA-06-05182).



Un iversity of Iowa College of Pharrmay P, , o, .,,
Form C? I MANUFACTUR ING FORMULA
ISO7

Lin No. WRA-06

Wr..Ua 0y Sift a/' 300 Capsule.
Written o_ 

_•y Date 
_"_,•Daft c imol No. WRA-06-05182

Axalysis

Amay bre Theoetical Actual

UR f Ml I I .1.0 .. .

CoII Amay No. ,,-. Utk'udt CMakd by Daft

Speciftcations

__,_ _-_ ThSeoeical Actual
z #2 Gelatin Capsule;

Weight __________________ nna0 Maocanule 20A-

Color White Onaoue esn/tod

Dauisitgration w0 in- Adk;
Tablat Hauihan_______

Tablet Thicksas

Dew~ity__ _ ___ _ _ _ _ _ _

seclwentatica_ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _

Goo Appeasui.._____ __________

Sterility _ _ _ _ _ _ _

Other ? Weight Variation I 6. Meet US? iAAt0.
F -Color of Powder Bleod AK4 _Light Yellow

Package and LAWe

TV" el Coanta~n A. S"W~56~ VJnIS
$be of C"Wang I nram
Metbed oi Paclaglag

Rfand count capsules WA.I U YUVIUT IUAC
*upW o Is, 1 1mdeowapu Wumingsw. D.C. "Ns

III I•WR I026_2HCI AF I mg 20 Capsules
6-Methoxy4l-(6-dlethylaml.vohxylamlno)lepidln.

Void space in vial filled with rayon dlhydrochi~tde
pharmaceutical coil. Control No. WRA4O6-06162 Manufactured 5182

Shrink seals applied to closed vials. Bottle
CAUTIOWi Mw Ou'w-4IMIWu by Pgbe L" to InWOsinWui Use e.,i

mamon"N" byl ter"mmO"Vft Usm4"a *coike 0 phwmee
Tim umaweny of SW". * - Cby. ewa 12M4

D II _ _____I__

DaIeIIII__III_ _III__ _____II__Il
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Product unAowA -7ri t i
3

.npilaList No. UMA-nf.

lacch Sixe 300 Camsles Control No. WR.A-06-05182

Caution or Special Instr'ctions

1507 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

KACR CONTAINS INGRZDZNTS AND DIRECrIONS RA AI NTA MUNT

CONTROL O. P Mz ATC

___ __ __ _ flE~,44*100ti in a hlae mhal A~[p4vg

-Alm"_ -JA A - -

regulf-________Pr3" _-=-

_____________ k4 ~e lirdAll htarfaff Isin~~ P A Afig SO mac ________

-r -at -o 5&f

_____ ____ IlandneStan : I .h Z

_________Fill 330 m.- of ow-der bland iNto 12 aelatir -r -en C___

Mfr *- -----

fill 12sules. 96 at a tin,. uuing the- --

___________Daltay Manual-Causuls fillIng mahno..

__________ In Process clogula fill nuights (trollvei 'ij _________

___________ (apfule Set # ______

________ L3. ~gj U_______
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product WR*6026 2HC1, 1 mg. Ca a ?4.aUt so.__________

Satch Rae 300 Capsules C0etrol. NO-. -WRk-A...lAfl1J
CawC1~m or sp'ecial. Instructions

ZACK CONTAINS ZNGREDZZNTS AND DIRECTIONS RAW MAT'L IX AMOUNIT
CONM O. 0PER BATCH

__________ of Capsula fill.:_ _ _ _ __ _ __ _ _

______ _____ 2 Yield--
____________ Powder bland_____________

__________ 2 Yeld* ~ x 100 /003

-Cavaulaa Aa~ad-

-~t A .~

'7,4&4-~ -eT- 11S -1r
QA,6L- - ajW

%A 42n 01 ___ __ _ __ __ __

-A -

---------
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The University of Iowa

College of Pharmacy
Dep"Mier of Pharm~oeiioufl Samois

(319) 304=1O 64

DISINTEGRATION TEST

Itezil WR 6026.2HNd, 1 a&. Capsules

Lot-b. : WRA-06-05182

App,&Vaeus: USP XX, p. 958

Temperature: 370C

He d I is 900 al. Distilled Water

rift-f 2.0 minutes



1.01

The Univerity of Iowa
Iow*" Oy,. lom 542

C.all"@ of PIfmtoy

Depar'mmnt of Pharmaowdtfl Somcee

(310) 3-"83lim

WEIGHT VARIATION OF FINISHED CAPSULE, I MG

WR 6026.2HC1/CapSule

Lot # WRA-06-05182

No. Mit/Ca~suls No. MR/Caphsule

3. 322 11 335

2 322 12 331

3 330 13 329

4 321 14 315

5 327 15 320

6 330 16 313

7 338 17 322

8 329 18 320

9 325 19 325

10 319 20 324

Average fill: 324.9 mg/Capsule*

Deviation from lob (313 ma) a 3.7%

Deviation from high (338 mm) - 4.0%

*Balance was tared vith empty capsule
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The Unlvesfty of Iowa
IowM Ory, Iof 52242

CofIleof • n

Department ot Phameafctual Seore
(31d) 35.42 M u,

FORMULATED PRODUCT

WRA-06-05182
1.0 mg/Capsule

No. % 2 of.Label

1 0.9754 97.542

2 0.9510 95.10

3 1.0093 100.93

4 0.9924 99.24

5 0.9440 94.40

6 0.9440. 94.40

7 1.0384 103.84

8 0.9513 95.13

9 0.9633 96.33

10 0.9770 97.79

Average * 0.9747 mg/Cape',., 97.47%

Deviation from low (0.9440) - 3.14%

Deviation from high (1.0384) * 6.53%
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tl ="%z ~ ~~22ZZ3ZZ3ZSZZZZ-

SHNEFMEL:71 PRODUCTS PROTOCOL OF ASSAY

CuSTOMER Lmrv'ERrTy OF mm
ADDRESS: PURCHASrHG DEPT.iomiR ciTy ro!.,1) !Q242

PRODUCT LACTOSE U. S. P. HYDROUS 6E PE. O • OWE SfHIPPED : 2,-12VT81

LOT NO. ,NJ70 NUMBER OF DRUMS 3
CUSTOI..R ORDER NO( VN7UOICE NO. ?7S10

RESULTS OF 4SSY WHERE APPLCABLEL TO PRODUCT SHIPPED:

HEmICaL/PHYSrCAL N ICROBIOOL OGICAL

*SOL UBIL I TY................PASS STAND. PLjorE couNT...X1601GRAM
MOISTURE ...... s.#7 - 53." TERMOPHILE COUNT ......... P$SS
ASH Z ..... . 022 COLIFORM .............. NEGATIvE
SPECIFIC R321 MOLD .......... MIGRAM
ACIDITY ................... PASS
PH V0,• SOL.J ....... 4.3 - 4.?
ALCOHOL SOL. RESIDUE..... 1.23

Or% r

SHEFFIELD PR'OicTS.., SOX 399, MEMPHIS., teMn. 38131 KRAFT INC.

The information herein is true & accurate to Mhe best of our knouledwe.
Houever, both the ini•rmaion I ,roduct are o0ereJ uithout uarraniv or
fuaramlee at to any rt .iiic 'z41. Nothing herein .l!.A11 be conirued as
a recoamendation to •Use anv Product in violation of anv Pateni riehis.
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The University of Iowa
lowe C4ty, lowe 53241

College of Pharnnacy
Department of Pharmaceutical 3*Moe

(319) 353-481 184?

APPROVAL FOR SHIPMENT FnRm

Product Name: W_ 6026-2WC' 1 mg capsules, lot VRA-06-05182

Container Size: 20 capouleaosage Form: SMILU.le

Acceptable Container: 5 .Rej ects:

Total Units Shipped: 5

Date Shipped: June 7. 1982

Delivery Ticket Number: N/

Name and Address of Receiver:

Dr. Larry Fleckenstein
Forest Glen Annex
Building 500
Brookville Road
Walter Reed.Arm, Institute of Research .. ,
Silver Springs, MD 20910

Approval of Shipmant by: - 4'•/L/
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Pharmaceutical Services University of Iova
College of Pharmacy Iova City, Iova

PRODUCT RELEASE FORM Part A

Product: WR 5026 25C1. 1 ut caomules

Lot No.: 1RA-O6-05182

Batch Sime 300 capaule .

Date Received by Warehouse: i "- ?-..

Quantity Size

Warehouse: Place this product in quarantine. Please match this form vith the
release fonm before placing the product in use.

Part A remdas vith product until released.

(Detach slang dotted line)

PRODUCT RILIKAI FORN Part I

Part B rmains vith Quality Control Departmut Analysis Sheets

Product: WR 6026 2N(C1. Im cansule-

Lot No.: WtA-gg-0ý5182

Batch Sie: 300 clapla

Warehouse: Please ( leaaseoul ; rO.. .tro.) this product ao fo
quarDate els:____

Daei~ Released:s .
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DISTRIBUTION LIST

12 copies Directoc
Walter Reed Army Institute of 1Asarch
Walter Roed Army Medical Center
ATTN: SGRD-M-C
WashUnton, DC 20012

4 copies Camemder
US Amy Medical Research &, Developmet Comams
ATTt: SGRD-URM
Fort Detrick, Frederi.ck, D 21701

2 copies Deftmae Tec icwal ZuIformuatiou Canter (MIC)
ATl:' =tIC-DDA
Cmisrou Station
Alaamiria, VA 22314

1 copy Dean
School of Medicine
Unifommed Services Unlversit7 of the

Health Sciences
4301 Jones Bridge Road
Bethesda, MD 20014

1 copy Comeandant
AMadmy of Health Sciences, US Army
ATTN: ANS-C=M
Fort Sm Houston, TX 78234


